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Abstract
UID...Now That's Gonna Leave A Mark
Since 1975 bar codes on products at the retail counter havebeen accepted as the standard
for entering product identity for price determination. Since the beginning of the 21 st
century, the Data Matrix symbol has become accepted as the bar code format that is
marked directly on a part, assembly or product that is durable enough to identify that item
for its lifetime. NASA began the studies for direct part marking Data Matrix symbols on
parts during the Return to Flight activities after the Challenger Accident. Over the 20
year period that has elapsed since Challenger, a mountain of studies, analyses and
focused problem solutions developed by and for NASA have brought about world
changing results. NASA Technical Standard 6002 and NASA Handbook 6003 for Direct
Part Marking Data Matrix Symbols on Aerospace Parts have formed the basis for most
other standards on part marking internationally. NASA and its commercial partners have
developed numerous products and methods that addressed the difficulties of collecting
part identification in aerospace operations. These products enabled the marking of Data
Matrix symbols in virtually every situation and the reading of symbols at great distances,
severe angles, under paint and in the dark without a light. Even unmarkable delicate
parts now have a process to apply a chemical mixture, recently trademarked as
Nanocodes, that can be converted to Data Matrix information through software. The
accompanying intellectual property is protected by ten patents, several of which are
licensed. Direct marking Data Matrix on NASA parts dramatically decreases data entry
errors and the number of parts that go through their life cycle unmarked, two major
threats to sound configuration management and flight safety. NASA is said to only have
people and stuff with information connecting them. Data Matrix is one of the most
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• UID... Tracking for a Reason
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• Requirements to Track Products
Start with Identification
Part Numbers and Serial Numbers
Identify One Part From the Other
CAGE Numbers Identify One
Supplier from the Other
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But For Parts with Part Numbers...
Automatic Identification Choices
Bar Code Labels Are
Cheap...and Work in
Some Applications
MIL STO 130... Certain
Allowances for Parts




If s ace is limited or ermanence re uired...Use 2D
UID... Direct Part Marking
A properly engineered and applied mark is a:
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Below: lOxlO matrix symbol
on the side of a turbine blade
Left: lOxlO matrix symbol
on the head of a straight pin
NASA's Primary Emphasis
....Item-Level Traceability Requires DID
....MIL STD 130INASA STD 6002C
use same symbol format
Know the Pedigree
....Know who made it
....Know who marked it
....Know who stands behind it
http://maptis.nasa.gov/NASA_MP_COP.html
NASA Materials and Processes Community Of
Practice
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No Contrast Data Cells
Materials-International Space Station-Experiment 1 & 2
MISSE- Tested for Long Term Space Exposure
The Plan Was To Expose
The Samples to Space
For A Year...But the test
concluded 4 years later
MISSE 1 & 2 MISSE 3 & 4
All Samples Came Back and Were Analyzed
Results Will Be In NASA STD 6002 in 2010
Tests for Long Term




various coatings and one
dot peened into coupon
Carries one paper RFID





































Jungle, Sand or Space...
UID Presents Some Direct
Part Marking and Reading Problems
Distance Reading Remedy...
Space Station Technology Spinoff




at 30 degree angle
Shiny screwdriver
Painted Part Remedy...
Space Shuttle Technology Spinoff
Mark survived 9r1.aonetic
24+ months of Scanner




Visible Mark Protection Remedy...

















UID...Encounters the Unmarkable Part
TM; ;" = the mark (a chemical bar code)
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Bar code a cultured pearl ...
on the seed...
without a surface change...
plant it in an oyster
Then read the bar code
two years later when
the pearl is formed....
.. ! TM
How would you bar code a carpet fiber ???
How does an OEM prove that
the part that failed was
not made by the OEM?
The Nanocode™ is read to
authenticate the product
Converted format is








Starts With Part Identification
}1MSucceedS
U'Jien (1leopfe
rDo~
q'ooetlier

